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1.0  Introduction 

On  November  4 through  November  6,  2015  the  Missouri  Department  of  Natural  Resources 
(DNR)  and  Missouri  Department  of  Health  and  Senior  Services  (DHSS)  performed  radiological 
surveys  and  sampling  at  locations  in  the  vicinity  of  West  Lake  Landfill  (site).  The 
Environmental  Protection  Agency  (EPA)  also  assisted  in  this  event,  providing  additional 
equipment  and  staff.  Sampling  activities  were  conducted  in  publically  accessible  and  private 
property  areas  near  the  perimeter  of  the  site,  as  well  as  near  residential  areas,  to  determine  if 
there  is  evidence  of  potential  current  exposures  to  the  public.  Activities  covered  in  this  interim 
report  are  similar  to  activities  performed  by  DNR  in  2013.  Where  practical,  the  DNR  performed 
gamma  surveys  to  support  selection  of  soil  and  sediment  sampling  at  nine  locations. 
Additionally,  surface  water  sampling  was  performed  at  one  location  and  settled  dust  swipe 
samples  were  collected  at  six  locations.  All  dust  swipe  samples  were  analyzed  using  a bench  top 
meter  at  the  DNR  Elorissant  Eield  Office.  Two  of  these  samples  along  with  all  soil,  sediment, 
and  water  samples  were  sent  to  the  Eberline  Services  laboratory  for  further  analysis. 

This  report  provides  an  interim  update  on  this  effort,  identifies  the  selected  sampling  locations, 
details  the  radiological  survey  methods,  and  documents  initial  results.  Einal  conclusions  and 
laboratory  analytical  results  from  soil,  sediment,  surface  water  and  selected  dust  samples  will  be 
presented  in  a final  report  after  those  results  are  validated.  In  a joint  effort,  the  DHSS  performed 
radiological  air  sampling  and  will  present  their  results  separately  from  this  report.  All  results  are 
being  shared  with  EPA.  Although  the  purpose  of  the  field  screening  was  to  provide  a biased 
sample  collection  location  and  identify  any  areas  that  may  require  further  evaluation,  we  do  note 
field  screening  observations  did  not  identify  any  areas  of  health  and  safety  concern  for  staff. 

2.0  Site  Description 

The  West  Eake  Eandfill  site  is  located  on  a parcel  of  approximately  200  acres  within  the  city 
limits  of  Bridgeton,  Missouri  and  was  listed  on  the  National  Priorities  Eist  (NPE)  in  1990  by 
EPA  (Eigure  1).  The  site  consists  of  the  Bridgeton  Sanitary  Eandfill,  which  stopped  receiving 
waste  on  December  31,  2004  and  several  old  inactive  areas  with  municipal  solid  waste  and 
demolition  debris.  The  site  is  divided  into  two  Operable  Units  (OUs).  OU-1  consists  of 
radiological  areas  (Area  1 and  Area  2)  and  OU-2  consists  of  the  other  landfill  areas,  which  are 
not  known  to  be  impacted  by  radionuclide  contaminants. 

The  site  is  located  approximately  one  mile  north  of  the  Interstate-70/270  interchange.  The 
Missouri  River  lies  approximately  2 miles  north  and  west  of  the  landfill  and  Eambert 
International  Airport  lies  approximately  2 miles  to  the  east-southeast.  St.  Charles  Rock  Road 
defines  much  of  the  eastern  boundary  of  the  site,  with  Boenker  Eane/Old  Saint  Charles  Road 
marking  the  southern  and  western  boundaries. 
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3.0  Procedures  and  Results 

Preliminary  sampling  locations  and  areas  of  interest  were  selected  during  a field  reconnaissance 
performed  on  October  20,  2015  and  discussed  in  the  November  2015  Radiological  Survey  and 
Sampling  Plan.  Selection  of  sampling  areas  was  generally  based  on  visual  examination  of  the 
overall  site’s  geographic  layout  with  consideration  given  to: 

• Historic  sampling  efforts; 

• Prevailing  wind  direction  at  the  site; 

• Water  drainage  patterns; 

• Evidence  of  erosion  or  sediment  deposition;  and 

• Proximity  to  residential  communities 

This  interim  report  provides  details  of  field  measurement  findings,  methods  and  equipment. 

Field  logs  of  each  sample  location  are  available  in  Appendix  D.  Field  notes  were  also  taken  and 
are  available  in  Appendix  F.  A final  report  will  be  made  available  after  laboratory-obtained 
results  are  validated. 

Sampling  and  surveying  was  performed  by  four  DNR  personnel  in  groups  of  two.  Where 
practical,  specific  soil  samples  taken  from  the  sampling  locations  identified  in  Figure  1 were 
collected  based  on  any  noted  fluctuations  in  the  radiological  surveying  equipment.  The  ultimate 
soil  sample  collected  therefore  came  from  any  location  exhibiting  the  highest  readings  in  any  one 
area  and  thus  biased  the  sampling  as  based  on  the  field  screening  results.  Recorded  weather  data 
during  the  sampling  event  was  either  estimated  based  on  hourly  meteorological  data  provided  by 
the  DNR  station  located  off  of  St.  Charles  Rock  Road  to  the  east  of  the  site,  or  local  data 
reported  from  a weather  mobile  phone  application.  Hourly  meteorological  data  has  been 
included  in  Appendix  E. 

Environmental  media  that  were  sampled  and  analyzed  includes  surface  soil  and  sediment  from 
zero  to  six  inches  below  ground  surface,  surface  water,  and  settled  dust.  Faboratory  testing  for 
soil  and  sediment  include  the  following  radionuclides  of  interest:  Uranium-234  (U-234);  U-235; 
U-238;  Thorium-228  (Th-228);  Th-230;  Th-232;  Radium-226  (Ra-226);  Ra-228;  and  Fead  210 
(Pb-210).  Fevels  of  Gross  Alpha,  Gross  Beta  and  Gamma  radiation  were  also  examined. 
Faboratory  testing  for  water  samples  includes  total  U,  Ra-226,  Ra-228,  Gross  Alpha,  and  Gross 
Beta.  Field  and  office  equipment  were  used  to  collect  measurements  of  Alpha,  Beta,  and 
Gamma  radiation.  All  radionuclides  of  interest  are  naturally  occurring  and  will  be  present  at  low 
levels  in  the  environment.  Equipment  used  for  field  measurements  are  summarized  below. 

3.1  Equipment  Description 

The  equipment  used  for  field  measurements  during  this  event  is  summarized  below.  Each 
item  has  been  given  a letter  identifier  which  will  be  referred  to  for  the  remainder  of  this 
report.  Equipment  operation  checks  were  performed  consistent  with  standard  operating 
procedures  and  numerous  response  verification  checks  were  made  during  the  sampling  effort. 
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Sampling  equipment  and  tools  were  decontaminated  consistent  with  standard  operating 

procedures.  Additional  details  on  each  piece  of  equipment  are  provided  in  Appendix  C. 

Equipment  A:  Ludlum  model  2221  with  43-5  ZnS  Scintillator  detector  - For  this  event,  the 
meter  was  read  as  an  instantaneous  rate  to  search  for  hotspots,  and  scan  personnel  at  the 
end  of  daily  sampling  activities.  Cumulative  counts  for  1 minute  were  taken  when 
instantaneous  readings  detected  any  activity. 

Equipment  B:  Ludlum  model  2221  with  44-10  Nal  Gamma  Scintillator  detector  - The  meter 
was  utilized  to  collect  instantaneous  gamma  readings  of  larger  areas  (gamma  surveys) 
where  practical  in  order  to  identify  locations  with  values  in  the  higher  range  of  each 
area.  One-minute  readings  of  each  identified  location  were  then  collected  in  order  to 
select  each  soil  and  sediment  sample  location. 

Equipment  D:  The  Ludlum  model  19A  pR  meter  probe  was  utilized  for  gamma  surveys 
where  soil  and  dust  swipe  samples  were  collected.  The  instrument  was  held 
horizontally  near  waist  height.  The  instrument  was  preset  to  alarm  at  a reading  of  50 
pR/hr,  which  represents  an  approximate  annual  exposure  rate  of  0.438  REM. 

Equipment  E:  Ludlum  model  2929  with  43-10-1  swipe  counter  - This  bench  top  meter  was 
used  to  perform  alpha  counts  and  combined  beta-gamma  counts  of  dust  swipe  samples. 
A Thorium  230  check  source  was  periodically  used  to  confirm  equipment  response. 

EPA  Equipment  Y:  Ludlum  model  2221  with  44-20  Nal  Gamma  Scintillator  detector  - This 
field  equipment  was  brought  by  and  periodically  used  by  EPA  personnel  at  some 
sampling  locations(Photograph  1.) 

EPA  Equipment  Z:  Eudlum  model  3030  with  ZnS  (Ag)  Scintillator  detector  and  shielded  2- 
inch  sample  tray  - This  bench  top  meter  and  probe  is  owned  by  EPA  and  was  used  for 
simultaneous  alpha  and  beta  sample  counts  of  selected  dust  swipe  samples.  Readings 
are  in  CPM  for  alpha  and  combined  beta  gamma. 

3.2  Radiological  Field  Surveys 

Procedure:  Equipment  B and  D were  utilized  to  obtain  instantaneous  gamma  readings  for 
an  overall  assessment  of  the  range  of  gamma  activities  at  all  sample  areas  identified  in 
Eigures  1 through  6,  except  sample  location  S03  and  S06  due  to  the  dense  vegetation 
present  in  those  areas.  Some  areas  were  scanned  several  times  during  this  sampling 
event.  Photograph  2 shows  a gamma  survey  being  conducted  at  Spanish  Village  Park. 

Results:  Screening  values  revealed  the  vast  majority  of  readings  in  each  area  fell  in  the 
lower  range  of  the  detected  values  for  gamma  radiation,  with  brief  fluctuations  to 
comparatively  higher  values.  Higher  readings  were  used  to  determine  exact  soil  sample 
locations  to  promote  a biased  sample  be  collected.  Although  the  primary  purpose  of  the 
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field  screening  was  to  provide  a biased  sample  collection  location,  we  do  note  field 
screening  observations  did  not  identify  any  areas  of  health  and  safety  concern  for  staff. 
However,  soil  sample  locations  S02,  located  on  or  immediately  adjacent  to  restricted 
private  property  to  the  north,  and  SIO,  located  on  or  immediately  adjacent  to  restricted 
private  property  northwest  of  Area  2,  had  some  limited  areas  of  persistent  readings 
approximately  20%  to  30%  higher  than  other  readings  within  the  same  area.  We  note 
the  sample  locations  may  still  be  on  site  property,  as  they  were  at  the  unmarked 
perimeter  of  the  facility  and  neighboring  private  property.  Forthcoming  laboratory 
sample  analyses  will  verify  any  specific  concentrations  in  those  samples  and  determine 
the  need  for  any  further  evaluation. 

3.3  Surface  Soil  and  Sediment 

Procedure:  Equipment  B and  D were  utilized  to  take  area- wide  instantaneous  gamma 
readings  of  each  soil  sample  location  where  practical.  Locations  that  had  gamma 
readings  in  the  higher  end  of  each  area  range  were  then  flagged  for  1 -minute  gamma 
measurements  using  Equipment  B.  Up  to  five  1 -minute  measurements  were  taken  and 
the  location  with  the  highest  measurement  was  selected  to  collect  the  soil  samples. 

Surface  soil  and  sediment  samples  were  collected  using  a slide  hammer  and  split  spoon 
sampler  fitted  with  a plastic  sleeve.  The  resulting  sample,  encased  in  a 2-inch  diameter 
by  6-inch  long  plastic  sleeve,  were  sealed  on  each  end  with  a plastic  cap  then  taped. 
(Photographs  3 - 5) 

Results:  No  difficulties  were  encountered  with  the  field  measuring  or  sampling  tools.  Of 
the  areas  selected  for  soil  sampling,  locations  S09  and  SIO  (Eigure  2)  were  substantially 
moved  from  the  original  location  selected  during  field  reconnaissance.  The  appearance 
of  sediment  accumulation  conditions  at  the  new  S09  location  provided  a biased  sample 
opportunity.  Sample  location  SIO  was  moved  due  to  the  presence  of  a thick  asphalt 
cap,  with  the  final  location  selected  based  on  the  gamma  survey  field  screening. 

As  noted  in  Section  3.2,  two  sample  locations  S02  and  SIO  exhibited  limited  areas  of 
persistent  gamma  readings.  Eor  sample  location  S02  located  north  of  Area  2,  we  note 
that  soil  in  this  area  appeared  to  contain  notable  crushed  red  brick  debris  which  may 
have  contributed  to  the  comparatively  more  elevated  gamma  readings,  so  an  additional 
more  segregated  sample  (S02B)  was  collected  in  an  effort  to  determine  the  elevated 
gamma  reading  source.  These  sample  locations  may  still  be  on  site  property,  as  they 
were  at  the  perimeter  of  the  facility  and  neighboring  private  property.  All  samples, 
including  a quality  control  duplicate  sample  S02C,  were  sent  for  laboratory  analysis, 
and  results  will  be  available  in  the  final  report. 
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3.4  Surface  Water 

Procedure:  One  surface  water  sample  and  one  duplicate  quality  control  sample  was 

collected  into  4-liter  cubitainers  for  laboratory  analysis.  Photograph  6 shows  some  of 
the  samples  being  prepared  for  delivery. 

Results:  The  water  samples  were  obtained  in  the  wooded  area  southwest  of  the  site  where 
water  had  collected  during  the  rain  event.  No  problems  were  encountered  during 
sampling.  Samples  were  sent  for  laboratory  analysis,  and  results  will  be  available  in 
the  final  report. 

3.5  Settled  Dust 

Procedure:  Dust  swipe  samples  were  obtained  at  each  selected  area  using  standard  cloth 
swipes.  A preliminary  alpha  scan  of  each  swipe  was  performed  using  Equipment  A prior 
to  analyzing  the  swipe  samples  on  Equipment  E for  10-minute  count  duration  alpha  and 
beta  plus  gamma  counts.  Samples  that  showed  variable  results  from  Equipment  E were 
analyzed  several  times  and  all  results  are  listed  in  Table  1.  Quality  assurance  data  is 
provided  in  Table  2 Photographs  7 and  8 show  examples  of  dust  sample  collection  and 
measurement. 

Results:  Consistent  with  similar  dust  screening  conducted  by  the  DNR  on  May  16,  2013, 
results  did  not  yield  areas  of  interest,  with  the  potential  exception  of  dust  swipe  sample 
D07A,  which  is  located  on  landfill  fencing  along  the  previously  referenced  private 
property  northwest  of  Area  2.  As  part  of  the  evaluation  process,  all  samples  were 
compared  to  empty  tray  (blank  sample)  alpha  and  beta  plus  gamma  values.  EPA  assisted 
DNR  in  this  dust  analyses  effort,  allowing  some  samples  to  be  taken  to  EPA’s  local  office 
for  additional  testing  on  November  16  using  EPA  Equipment  Z.  The  EPA  results  are 
presented  in  Table  3. 

Dust  sample  D07A  was  taken  from  a sign  on  the  landfill  facility  perimeter  fence  in  the 
area  of  the  previously  discussed  soil  samples  S09  and  SIO.  We  note  this  sample  was  on 
the  site’s  fence,  but  the  location  is  accessible  via  the  adjacent  private  property.  This 
swipe  sample  was  analyzed  four  times  with  results  indicating  consistent,  non-decreasing 
alpha  counts  ranging  approximately  2.5  to  3.5  times  greater  than  empty  tray  readings, 
along  with  a higher  beta  and  gamma  value  as  shown  on  Table  1.  This  sample  was  sent  to 
the  Eberline  Services  laboratory  for  Gross  Alpha  and  Gross  Beta  analyses,  with  the 
possibility  of  additional  analyses  pending  those  results.  All  laboratory  data  will  be 
presented  in  the  final  report. 

There  were  also  some  variations  noted  with  dust  sample  D05A,  which  was  located  to  the 
immediate  south  of  the  facility  and  was  analyzed  four  times  with  notably  decreasing 
alpha  values  approaching  empty  tray  levels,  as  seen  on  Table  1.  This  variability  was  not 
observed  at  any  other  locations  and  could  be  attributable  to  weather  conditions  on  the  day 
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of  analyses.  EPA  analyses  of  this  swipe  sample  indicated  readings  equivalent  to  empty 
tray  counts.  Given  the  variations  associated  with  this  sample,  it  was  sent  to  the  Eberline 
Services  laboratory  for  analyses  of  Gross  Alpha  and  Gross  Beta,  with  the  possibility  of 
additional  testing  pending  those  results.  All  laboratory  data  will  be  presented  in  the  final 
report. 


Table  1 Dust  Sample  Testing  Results  using  Equipment  A & E 

Results  for  preliminary  alpha  scans  using  equipment  A and  for  alpha  and  beta  plus  gamma  using 
equipment  E for  dust  swipe  samples 


Sample  Eocation  Description 

Sample 

ID 

Preliminary 

Alpha 

Result 

(CPM) 

10-Minute 

Alpha 

Result 

(Total 

Count) 

10-Minute 
Beta  -1- 
Gamma 
Result  (Total 
Count) 

Eirst  equipment  check  was  performed  (see  Table  2)  prior  to  the  following  samples 

Spanish  Village  Park:  Pavilion  Rafter 

D04A 

0 

4 

431 

Spanish  Village  Park:  Upper  Jungle 
Gym  Slide  Bay  Eloor 

D04B 

0 

2 

445 

Spanish  Village  Park:  Bathroom  Air 
Inlet 

D04C 

0 

4 

432 

Home  on  hill:  Picnic  Bench 

D03A 

0 

2 

443 

Home  on  hill:  Piano 

D03B 

0 

2 

400 

MSD  Eift  Station:  Top  of  Control 

Panel  (tested  three  times) 

D05A 

0,  0,0 

12,7,6 

431,417,437 

Second  equipment  check  was  performed  (see  Table  2)  prior  to  the  following  samples 

DNR  Emergency  Response  Trailer 
(EER):  Roof  under  AC  Canopy 

DOIE 

0 

5 

423 

MSD  Eift  Station:  Air  Monitoring 
Station 

D05B 

0 

4 

421 

MSD  Eift  Station:  Road  surface  near 

entrance 

D05C 

0 

3 

428 

MSD  Eift  Station:  Eevy  Gate 

D05D 

0 

3 

430 

DNR  EER  Trailer:  Eloor 

DOIC 

0 

4 

416 

DNR  EER  Trailer:  Oven  exhaust 
hood 

DOIA 

0 

4 

436 

DNR  EER  Trailer:  Printer  shelf 

DOIB 

0 

2 

433 

AAA  Trailer:  Radiation  Warning  Sign 
on  fence  (tested  three  times) 

D07A 

0,  0,0 

13,  18, 16 

473,  439,  423 

Third  equipment  check  was  performed  (see  1 

"able  2)  prior  to  the  following  samples 

DNR  EER  Trailer:  Eurnace  Air  Intake 

DOID 

0 

6 

438 

Abandoned  Gas  Station  Canopy 
Downspout:  Sample  1 of  2 

D02A-I 

0 

4 

456 

Abandoned  Gas  Station  Canopy 

D02A-2 

0 

3 

394 

6 


Downspout:  Sample  2 of  2 

Abandoned  Gas  Station:  Trash  can 

D02B 

0 

3 

419 

MSD  Lift  Station:  Top  of  Control 

Panel (4) 

D05A 

0 

5 

452 

AAA  Trailer:  Radiation  Warning  Sign 
on  fence  (4) 

D07A 

0 

17 

474 

Final  equipment  check  was  performed  (see  Table  2)  to  confirm  equipment  response 

Total  counts  may  be  converted  to  CPM  by  dividing  the  total  count  value  by  10 
Testing  performed  on  November  5,  2015 

Table  2 Equipment  E Performance  Checks 

Periodic  testing  using  1)  a known  radioactive  source  material  and  2)  an  empty  tray  were 
performed  to  confirm  equipment  response. 


Equipment  Check  Description 

10-Minute  Alpha  Result 

10-Minute  Beta  -i-  Gamma 

and  Time 

(Total  Count) 

Result  (Total  Count) 

First  Equipment  Check 

06:47  Empty  Tray 

2 

416 

07:00  Th-230  Check  Source 

9414 

1764 

Second  Equipment  Check 

09:28  Empty  Tray(l) 

3 

394 

09:49  Empty  Tray(2) 

5 

411 

10:00  Empty  Tray(3) 

0 

417 

10:13  Th-230  Check  Source 

9414 

1783 

Third  Equipment  Check 

14:09  Empty  Tray(l) 

2 

423 

14:25  Empty  Tray(2) 

2 

407 

14:36  Empty  Tray(3) 

3 

413 

14:47  Th-230  Check  Source 

9393 

1741 

Final  Equipment  Check 

19:04  Th-230  Check  Source(l) 

9601 

1729 

19:43  Th-230  Check  Source(2) 

9476 

1715 

19:56  Th-230  Check  Source(3) 

9402 

1856 

20:09  Empty  Tray 

3 

427 

Total  counts  may  be  converted  to  CPM  by  dividing  the  total  count  value  by  10 

Testing  performed  on  November  5,  2015 
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Table  3 Dust  Sample  Test  Results  using  EPA  Equipment  Z 

Select  dust  swipe  samples  were  brought  to  the  local  EPA  office  for  additional  analysis. 


Equipment  Check 

10  Minute  Alpha  Result 
(average  CPM) 

10  Minute  Beta  -i-  Gamma 
Result  (average  CPM) 

Equipment  Check  using 

Th230  (a)  Check  Source 

329  T' 

* 

Equipment  Check  using  Sr90 
(P)  Check  Source 

* 

1198' 

Equipment  Check  with  an 
Empty  Tray 

0 

42 

Sample  ID 

10  Minute  Alpha  Result 
(average  CPM) 

10  Minute  Beta  -i-  Gamma 
Result  (average  CPM) 

D04A 

0 

45 

DOID 

0 

43 

D05A 

0 

43 

D07A 

1 

48 

^ One  minute  counts 

Equipment  Checks  and  Testing  completed  between  12:30  and  14:15  on  November  16,  2015 

4.0  Conclusion 

This  interim  report  provides  an  update  on  a West  Lake  Landfill  vicinity  radiological  survey  and 
sampling  effort  conducted  by  DNR  on  November  4 through  November  6,  2015.  As  part  of  this 
effort,  the  DNR  and  DHSS,  with  supporting  participation  from  EPA,  performed  radiological 
surveys  and  sampling  at  numerous  locations  in  the  vicinity  of  West  Lake  Landfill.  This  interim 
report  discusses  real-time  screening  methods  and  data  collected  in  the  field  that  was  used  to 
select  soil,  sediment,  dust  and  surface  water  samples  which  were  sent  for  laboratory  analyses. 
That  data  will  be  included  and  discussed  in  the  DNR’s  final  report. 

Overall,  the  vast  majority  of  readings  in  each  area  fell  in  the  lower  range  of  values  for  gamma 
radiation,  with  brief  fluctuations  to  comparatively  higher  values.  Higher  readings  were  used  to 
determine  exact  soil  sample  locations  to  promote  collection  of  a biased  sample.  Although  the 
purpose  of  the  field  screening  was  to  provide  a biased  sample  collection  location,  we  do  note 
field  screening  observations  did  not  identify  any  areas  of  health  and  safety  concern  for  staff. 
However,  two  soil  sample  locations,  located  on  or  immediately  adjacent  to  private  property  north 
and  northwest  of  Area  2,  had  areas  of  persistent  readings  comparatively  higher  than  other 
detections  in  those  areas.  In  that  same  general  location,  a dust  swipe  sample  on  site  fencing 
exhibited  consistent  readings  comparatively  higher  than  empty  tray  counts.  No  formal 
conclusions  regarding  these  areas  can  be  drawn  until  laboratory  results  are  received  and 
reviewed.  We  also  note  that  access  is  very  limited  due  to  adjacent  private  property,  signage, 
and/or  fencing. 
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DNR  has  communicated  all  information  to  EPA  and  will  share  all  laboratory  data  after  it  is 
received  and  quality  assured.  Consistent  with  other  reports,  this  interim  report  and  final  report 
(when  completed)  will  be  posted  on-line  at  the  DNR’s  website.  The  DHSS  radiological  air 
sampling  results  will  be  presented  in  a separate  report. 
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Appendix  A: 


Figures 
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Figure  1:  Map  of  Sampling  Locations 
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Figure  2:  Sampling  Locations  North  of  Area  2 
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Figure  3:  Sampling  Locations  Southeast  of  Area  1 
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Figure  4:  Sampling  locations  at  Spanish  Village  Park  south  of  WLL 
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West  Lake  Landfill 
Vicinity 


Figure  5:  Additional  Sampling  Locations  South  of  West  Lake  Landfill 
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Figure  6:  Sampling  Location  in  Wooded  Area  South  of  West  Lake  Landfill 
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West  Lake  Landfill 
Vicinity 


Appendix  B 


Photograph  Log 


Photograph  1:  EPA  Ludlum  2221  with  Nal  44-20  detector  and  directional  shield  attachment 
(EPA  Equipment  Y) 


Photograph  2:  Gamma  walkover  survey  conducted  at  Spanish  Village  Park 
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Photograph  3:  One  minute  count  being  conducted  on  equipment  B following  gamma  survey  of  immediate 
area.  These  locations  are  flagged  in  preparation  of  final  soil  sample  location  S09 


Photograph  4:  Soil  sampling  with  SpUt  Spoon  sampler 
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Photograph  5:  Soil  and  sediment  samples  collected  on  November  4,  2015  being  prepared  for  shipment 


Photograph  6:  Surface  water  samples  being  prepared  for  shipment 
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Photograph  7:  Collection  of  dust  swipe  sample  D02A 


Photograph  8:  Testing  of  Dust  Swipe  Sample  D04B  with  Equipment  E 
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Appendix  C:  Radiological  Field  Equipment 

Equipment  A:  Ludlum  model  2221  with  43-5  ZnS  Scintillator  detector  - The  meter  has  both 
digital  and  analog  scales,  is  able  to  provide  both  instantaneous  rates  and  accumulative 
counts  over  a user  set  time,  and  has  field  adjustable  voltage  settings  to  give  the  user 
some  flexibility  in  selection  of  probes  and  focusing  on  feedback  at  different  energy 
levels  to  help  evaluate  readings.  The  43-5  ZnS  detector  is  an  alpha  radiation  detector 
that  requires  very  close  proximity  to  the  surface  of  the  object  being  surveyed. 

Equipment  B:  Ludlum  model  2221  with  44-10  Nal  Gamma  Scintillator  detector  - The  meter 
has  both  digital  and  analog  scales,  and  is  able  to  provide  both  instantaneous  rates  and 
cumulative  counts  over  a user  set  time.  The  meter  also  has  field  adjustable  voltage 
settings  to  give  the  user  some  flexibility  in  selection  of  probes  and  focusing  on 
feedback  at  different  energy  levels  to  help  evaluate  readings.  The  44-10  detector  is  a 
Sodium  Iodide  (Nal)  gamma  radiation  detector  that  combines  high  sensitivity  and  fast 
response. 

Equipment  D:  Ludlum  model  19A  pR  meter  - This  meter  with  built-in  detector  has  a fixed 
logarithmic  analog  scale  and  can  only  give  feedback  as  a rate  in  units  of  micro-roentgen 
per  hour  (pR/hr).  It  is  meant  to  give  fast  and  easy  dose  estimates  in  areas  of  low 
activity  levels  and  to  provide  an  alarm  as  activity  begins  to  approach  a preset  action 
level.  The  instrument  needle  is  constantly  moving  in  response  to  activity  such  that 
visual  precision  is  several  pR/hr.  Results  are  most  easily  presented  as  a range. 

Equipment  E:  Ludlum  model  2929  with  43-10-1  swipe  counter  - This  is  a bench  top  meter 
and  probe  designed  for  counting  swipe  samples.  These  samples  are  small  cloth  patches 
used  to  retrieve  dust.  Readings  are  in  total  counts  for  alpha  and  combined  beta  gamma 
so  readings  need  to  be  divided  by  the  duration  of  the  count  in  minutes  for  a CPM  value. 

EPA  Equipment  Y:  Ludlum  model  2221  with  44-20  Nal  Gamma  Scintillator  detector  - The 
44-20  detector  has  higher  detection  sensitivity  than  Equipment  B,  making  it  well  suited 
for  survey  applications  (Photograph  1.) 

EPA  Equipment  Z:  Ludlum  model  3030  with  ZnS  (Ag)  Scintillator  detector  and  shielded  2- 
inch  sample  tray  - This  was  utilized  as  a bench  top  meter  and  probe  used  for 
simultaneous  alpha  and  beta  sample  counting.  Readings  are  in  CPM  for  alpha  and 
combined  beta  gamma. 
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Appendix  D: 


Field  Data  Logs 


1)04 


Sample  Event  Log  Information 


Project : West  I^c  I^dfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  2015 


Purpose:  Sample  and  Data  Collection 

Date:  November  4, 201 5 Arrival  Time:  Departure  Time: 


Team  members/responsibilities: 


'Ryan  ^eatouqlA  ^ Eri  C.  6 1 p 

_Weatlier  (Description)  i 

r*l  i ' Temperature:^  /h'  \ Humidity:  ' I % 


-P 


rom 


Temperature:*  / I 


Humidity: 


Wind:  (Direction  and  Speed) 
S @ mph 


Radiation  detection  erjuipment  used:  model/serial  number/calibration: 

I I Ludlum  Model  2221  & 44-10  Dctcctor/218S95  & PR231843/October  20. 2015 


Time: 


Reading: 


Ludlum  Model  2221  & 43-5  Dctcctor/156999&PR155892/August  8, 2015 


111:00 


Time: 


Reading:  | fa  P.PM isPORAm  OCCUREWtksQESimLE  1 CPl>)lfeLlb£)  I vpt^ 

'ye  * 


lT2f  Ludlum  Model  19Ay  201916/June  25, 2015 
Range  of  Readings: 

_Lk 


Sample  Collection  Log  Information 


Sample  location  description: 

iPAMisnViutetRnpK 


Odors  Present:  Yes  cmt  No  y If  Yes  Please  Describe 


Collection  equipment: 

'DUST  ^W^PL.  EXT£NSK)M  TO-E 


Sampler's  name(s): 

^ecTeaw/  Meiyibn'5 


ID  Number 

Sample 

Uale/Time 

Sample  Type 

Sample 

Matrix 

Sample 

UescripL 

UTM  tm) 
CPS  Coord. 
ISs 

Analytes  Requested  & 
Preservative  if  used 

M.L2015IIW\)04A 

11/4/1^ 

10:  AO 

G1^AB 

DU57 

P/WILLIObJ 

IRAPTEe 

4232X70  T 

Cownt*^  / 

V/  2923 

WLL'2D)5II0TOB 

JqWCxU: 

&VM 

0721901 

4292&(p<o 

M.L70I5I)(W])M£ 

11/4  /'S 

1 1;  1 0 

V 

'R.'R  All? 

0721^31  ^ 
42^2?  13,. 
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Sample  Event  Log  Information 


Project ; West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  4. 201 5 Arrival  Time:  _ 


Team  members/responsibilities: 

"Ryan  Seabaugh 


Tcmperaturcil^F  Humidity:  % 


Wind:  (Direction  and  Speed) 
S @ ^ moh 


Radiation  detection  equipment  used:  modcl/scrial  number/calibration: 


Ludlum  Model  2221  & 44-10 1)«tector/2l859S  & PR231843/Octobcr  20, 2015 


Time: 


Ludlum  Model  2221  & 43-5  Detcctor/156999&PR155892/August  8, 2015 


Time: 


Ludlum  Model  lOA/  201916/June  25, 2015 


Range  of  Readings:  ^ “ 10 


Sample  Collection  Log  Information 


Sample  location  description: 

MSD  LirrSTATIot^  -»  Uv€£  Gate 


Odors  Present:^  Yes^or  No  If  Yes  Please  Describe: 


Collection  equipment: 

1)U5T  EXTLNS-WN  "R&Lt 


Sampler's  name(s):  . 

S'eelmm  Meml)ac3 


ID  Number 


Sample  Sample  Sample 

Date/Time  Matrix  Descript. 


Analytes  Requested  & 
Preservative  if  used 


W1170I5I)MD(1'})^  bUST 


WlL20l'jll0fD65B  I 1 


OAD 


I 


WIL20)5ll04])0'3ll 


WL1.2Dl5llWtiCfi])'V?<2^ 


Uvet 


iisiai' 
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Sample  Event  Log  Information 


Project : West  Lake  Landlill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  I.andrill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


^Departure  Time: 


Team  membersyresponsibilities: 


"Ryoin  5e«bc«igh  +Enc  lailstrAD 


TemperaturcTI  I F Humidity:  (pH  % 


Wind:  (Direction  and  Speed) 
@ ^ mph 


Radiation  detection  equipment  used:  modcl/scrial  number/calibration: 


Ludlum  Model  2221  & 44-10  I>etector/2l8595  & PR23I843/Octobcr  20, 2015 


Ludluni  Model  2221  & 43-5  Detector/156999&PR155892/Augu8t  8,  2015  (5W \ Pt'b 


Time: 


ending:  0 CPM  9acV\ 


Ludlum  VIodcl  lOA/  201916/June  25, 2015 


Sample  Collection  Log  Information 


Sample  location  description: 

^ House  on  the  H/ll 


Odors  Present:  Yes  or  No  J If  Yes  Please  Describe: 


Collection  equipment: 

Dust  5w  ipl 


Samidcr's  name(s): 

Sec  Team  Members 


ID  Number 


Sample  „ , ^ Sample  Sample 

DateH'lme  ^-"P'^^Type 


WU?0'51IM1)03A 


WL12C)51I1MW?B 


i>01 


Sampk  Kvent  I/Ot;  Information 

Project : West  Lake  Landfill  Vicinity  Sampling  Event 

Sampling  & Analysis  Plan: 

West  Lake  Landilll  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 

Purpose:  Sample  and  Data  Collection 

Date:  November 4. 2015  ArrhalTime:  ‘^C/Departure Time:  50 

Team  members/responsibilities: 

'R/af\  ^cabftugh  t £/ 

i c G I IsTr^v 

P Tud/yi 

VV'eather  (Description) 

TemperaturT^  F 

Humidity:  % 

Wind:  (Direction  and  Speed) 

^ 3-1  moh 

Radiation  detection  equipment  u?ted:  model/serial  number/calibnition: 

1 1 Ludlum  Model  2221  & 44-10  Detector/218595  & PR23l843/October  20, 2015 

Time: 

/Reading: 

1 v1  Ludlum  Model  2221  & 43-5  Dctcctor/lS6999&PRl 55892/August  8,  2015  | 

lime: 

11/5/iS 

11/4/15 

Pleading: 

Ocmsv) 

It^S 

OeW  w/ 

rSIN&LE- 

cowers 

rVI  Ludlum  Model  19A/  201916/June  25, 2015 

Range  of  Readings:  IS 

Sample  Collection  Log  Information 

Sample  locatiim  description:  p.  i i ■ 

Abandoned  tiosiwion 

Odors  Present;  ^^^Ye^or  No 

If  Yes  Please  Describe: 

Collection  equipment: 

"DUST  IWVri  DaEKISl-W  PDLE 

Sampler's  namefs):  . 

Sec  Team  MrmiWs 

ID  Numl>cr 

Sample 

Datc/Time 

Sample  Type 

Sample 

Matrix 

Sample 

Descript 

UTM  (th') 

GPS  C-oord. 

15S 

Analytes  Requested  & 
Presers  ative  if  used 

WLLffllillMMA-l 

11/4/15 

14:05 

GRAB 

IWST 

DOWN- 

.SPOUT 

mi’ll  s0 

VM/20ZS 

m).WII04Mt-2 

11/4/15 

\ 

1)0WW- 

-2iFOUT 

•SAMfr 

0112'&52  1 

42535fc4M 

WLL20BI1MM2^> 

11/4/W 

14 '.7^5 

— \ t 

y 

072'2.%’3*f 

42355^5  M V 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Hvent 


Sampling  & Analysis  Plan: 

West  Lake  I^dfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


Arrival  Time: 


vjrammmmfmm 


Team  mcmbers/rcsponsibilitics: 


+ EritG;  liti 


Weather  (Description)  I ( 

^ Temperature:  (Uf  | Humidity: lO  / % 


Radiation  dctcct^n  equipment  used:  model/scrial  number/calibration: 


Wind:  (Direction  and  Speed) 
.mph 


lEi] 


Ludlum  Model  2221  & 44-10 1)etector/2 18595  <&  PR23 1843/October  20, 2015 


Time: 


cadin 


Ludlum  Model  2221  & 43-5  Detector/1 56999&PR155892/August  8, 2015 


Time: 


Reading:  r cvi  (ckNIPtS.)  0 


. Ludlum  Model  19A/  201916/June  25, 2015 


Range  of  Reading 


Sample  location  description: 

TRAJLLR 


Odors  Present:  Yes 


Sample  Collection  Log  Information 


If  Yes  Please  Describe: 


Collection  equipment: 

1.UST  sw':j>P£ , Brr£f/5<bN  Tdl 


Saltier's  name(s): 

See  Teum  MrmWs 


ID  Number 


Sample 

Date/Time 


„ . Sample  Sample  „„„  _ . Analytes  Requested  & 

Sample  Tviie  „ , . „ . , GPS  Coord.  „ ,■  -r  a 

’ Matru  Uescript.  Preservative  if  used 


EHamim 


'NT 


T^OOF  OT127  58> 
42^335^^ 
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Sample  Event  Log  Information 


Project : West  I^c  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  I^dfill  Radiological  Survey  and  Sampling  Plan,  November  3,  201 5 


Date:  November  4.  2015  Arrival  Time: 


Team  members/responsibilities: 


(Van 01 


x^^vxa  nna<vv\c«^ 


I I V « « S 

Weather  (Description)  / ( Wind:  (Direction  and  Speed) 

^“'■^VCleuAv  T™pcn.lu,c:WF  ffl  2.4  n,nh 

Radiation  detection  equipment  used:  modePserial  number/calibration: 

I I Ludlum  Model  2221  & 44-10  Dctcctor/218S9S  & PR231843/Octobcr  20.  2015 

Time: 

/ Reading: 

I ^1  Ludlum  Model  2221  & 43-5  Dctcctor/1 56999 A PR1S5«92/August  8, 2015 
Time:  11/^/ \S  11 

A-ading:  | Q f PM  I (£.\N  imi 

I Vl  Ludlum  Model  19 Ay  20191 6/Junc  25,  2015 

Range  of  Readings: 

Sample  Collection  Log  Information 

Sample  location  description:  * LOCATIONS 

AFWOVEDBY  owner  ’FLNIi  L>NE) 

Odors  Present:  C Yes  )or  No  If  Yes  Please  Describe: 

^ MiLb 

Collection  equipment: 

T^UST  ^WIPE' 

Sampler's  namc(s):  . . 

See  Team 


Sample 


Sample 


Sample  Sample  Sample  . Analyles  Requested  & 

ID  Number  „ , Sample  Type  , GPS  Coord.  „ j 

Uate/Tune  Matrix  Desenpt.  Preservative  If  used 

/UM^IKHDPJA 6RA^  ‘ 


cv^d‘nw\  AsntAAiALd 


vjc  VaI^V  -Vo  \cok  @ oVKoa  \(Da:^i(jyui 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  4. 2015  Arrival  Time: Departure  Time: 


Team  memhers/responsihilities: 

Ryan  SaxWv.aK  ^ Gi',ls-\nxp 


Weather  (Description) 

■ 

Wind;  (Direction  and  Speed) 

\ 

I'emperature: 

■ 

Humiditv:  % 

(S)  moh 

Radiation  detection  equipment  used:  modcl/serial  number/calibration: 


Ludium  Mo^  2221  & 44-10  Detcctor/2 18595  & PR23I843/October  20,  2015 


Reading: 


Ludium  Model  2221  ^3-5  Dctector/156999&PR155892/August  8, 2015 


Time: 


Reading: 


Ludium  Model  I9A/  20l9l6/.luile  25, 2015 


Range  of  Readings:  \ 


Sample  Ctmection  Log  Information 


Sample  location  description:  \ 

KIA  . \ 

Si+f  A (1C€SS  r\o'V  obrainejA  • \ 


Odors  Present:  Yes  or  No  If  Yes  Please  Describe:  \ 


Collection  equipment: 


Sampler's  namc(s): 


ID  Number  I 

Sample 

Date/Time 

Sample  Type 

Sample 

Matrix 

Sample 

Deseript. 

Anal}'tes  Requested  & 
Preservative  if  used 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  4,  2015  Arrival  Time:  V Departure  Time:_LLi5£^ 


Team  members/responsibilities: 


‘fi  b ' 

- ‘In  Ik 


Weather  (Description) 

CH.ovut<-| 


_v. 


Temperature:  Humidity:  g 


Radiation  detection  equipment  used:  model/serial  number/calibration 


iral 


Wind:  (Direction  and  Speed) 
@ O mph 


Time: 

(O  C"^ 

/£>•  i^'*^ 

Vo:  Z.I 

io'.ta 

to  H 3 

1 rlA  - Reading 

\0  . 

AlaiT  C<--erW<4.^ 

-.IV-  '-*13 

^ T«  ." -*1*53 

1 0.  2^  5 

vtNa^#  V/ 

<7  ^100  ^ 

Ludlum  Model  2221  & 43-5  Detcctor/156999«&PR155892/August  8, 2015 


Time: 

i-oii,  to-  It 

|t»v 

Reading: 

CfH- 

\ \/]  Ludlum  Model  19A/  201916/June  25,  2015 
Range  of  Readings:  , & - > ^ k 

Sample  Collection  Log  Information 

Sample  location  description; 


Odors  Present:  or  No  If  Yes  Please  Deseribe;  , 

Collection  equipment:  -*  e-nW-s-i-' 

SVvi*«_  '0-"“-  '•» — c'*^  vOvnL  t,V«eVt- 

Sampler's  name(s):  &/.«.  c..isiv,p  /?-•«> — ^ 


ID  Number 


Sample  ..  , ^ 

DateTTimc 


Sample  Sample 

Matrix  DescripL 


GPS  Coord. 


WuuAOsv  1109  ioS 

/i-tg 

^ vie 

5bt*vVr 

bdrtr  Oof  A 

"/'tfii' 
lo  t."* 

s-,rp* 

Oo90 

- 

po9c 

‘Vh  f.*r 

Ll  ' 

UM‘> 

- 

“'r*  “'T'j*" — 

ar,: 

Analytes  Requested  & 
Presersative  if  used 

^ ' PVvwf 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan; 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  20 1 5 


Purpose:  Sample  and  Data  Collection 


Date:  November  4.  2015  Arrival  Time:  J Z i>o  Departure  Time:  13  . bO 


Team  members/responsibilities: 

C 

O •.  I . . _ 


Wind;  (Direction  and  Speed) 
@ ^ mph 


Tcmpcraturc:(t  F Humidity;  7^  % 


Radiation  detection  equipment  used:  model/serial  number/calibration: 


Ludlum  Model  2221  & 44-10  Deteclor/2 18595  & PR23 1 843/October  20,  2015  ^ot>0'  1 1 


Time: 

57 

Readin 

Si 

Ludlum  Model  2221  & 43-5  Detector/156999&PR155892/August  8,  2015 


Time: 


Readin 


Ludlum  Model  19A/  201916/June  25,  2015 


Range  of  Readings; 


Sample  Collection  Log  Information 


Sample  location  description: 


Odors  Present:  Yes 


If  Yes  Please  Describe: 


Collection  equipment: 


Sampler's  name(s): 


0?-A.  A<' 


ID  Number 


Sample 

Date/Time 


Sample  Type 


Sample  Sample 

Matrix  Descript 


GPS  Coord. 


Analytes  Requested  & 
Presersative  if  used 
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Sample  Event  Log  Information 

Project : West  Lake  Landfill  Vicinity  Sampling  Event 

Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 

Purpose:  Sample  and  Data  Collection 

Date:  November  4.  2015  Arrh'al  Time:  | ?>  ■ Departure  Time:  i'-t-Jit? 

Team  members/responsibilities: 

Weather  (Description) 

Temperature:^  f F 

Humidity';  % 

Wind:  (Direction  and  Speed) 

mph 





Radiation  detection  equipment  used:  model/serial  number/calibration: 

1 Ludlum  Model  2221  & 44-10  Detector/218595  & PR23 1843/October  20,  2015 

Time: 

'3.40 

1*1  ilTT 

*'  I 3:  bO 

Reading: 

3 7-/;^ 

lC>3l<.0 

(0  74*) 

itL  «: 

1 1 Ludlum  Model  2221  & 43-5  Detector/156999&PR15589'2/yiugust  8,  2015  \ | 

Time: 

Reading: 

\ 

1 1 Ludlum  Model  19A/ 201916/June  25,  2015 

\ 

Range  of  Readings: 

\ 

Sample  Collection  Log  Information 

V \ 1 

. 4><\  1 

Sample  location  description:  . 

ft--  7- 

Or  V 

<= — P<wU,i^Cir 

«U.  j,  , 

Odors  Present:  CPcs) 

or  No 

If  Yes  Please  Describe: 

^x.-vJr 

■ V >— - 

(Vv-^  tl'WM  i-f 

Collection  equipment: 

■StT-V 

Sampler's  name(s): 

^ 5 '1- 

ID  Number 

Sample 

Date/Time 

Sample  Type 

Sample 

Matrix 

Sample 

Descrlpt. 

GPS  Coord. 

Analytes  Requested  & 
Presersative  if  used 

iic»t  — 5o^ 

U/4/,i 

■io  d. 

4'?’-  . wd/. 

iVi«c 

\ 

K^i^v  . Ri,  i**(T*p  u , 

TU  » Crysa-*^  '^Y^/  "* 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  4. 2015  Arrival  Time:  I S'  Departure  Time: 


Team  members/responsibilities: 

Ss — 

kj . , ■St— I 


Weather  (Description) 


Temperature:  (a‘i  F 


Humidity:  fe7% 


Wind;  (Direction  and  Speed) 
5^  @ mph 


Radiation  detection  equipment  used:  model/serial  number/calibration: 

I I Ludlum  Model  2221  & 44-10  Detector/218595  & PR231843/Octobcr  20. 201S 


Time: 


!<»•  >Q 


I /o>77 

I I Ludlum  Model  2221  & 43-5  Detector/156999&PR155892/August  8, 2015 


Time: 


Reading: 


I I Ludlum  Model  \9\l  201916/.Iune  25,  2015 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description; 


Avkn'  ■VV'ci' — -s  ^ ■ 


_ T— it  C>'^- 


Odors  Present:  Yes  or  No 


If  Yes  Please  Describe: 


Collection  equipment: 

spilt 


Sampler's  namc(s): 

I.  <— 1 


ID  Number 


Oyv-gpi^n P'-l 


Sample 

Date/Time 


ty,: 


Sample  Type 


Sample 

Matrix 


^ON.t 


Sample 

Descript 


Ove 

So\V 


GPS  Coord. 


. 

t/%^  J 


Aialytes  Requested  & 
Preservative  if  used 


.A— -a  I 


So 9. CL, 


4 I'"’ 
uia2u_ 


^{Tl  \ 


C>^. 

SaA 
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Wind:  (Direction  and  Speed) 
@ f2--  mph 


Sample  Event  Log  Information 

Project : West  Lake  Landfill  Vicinity  Sampling  Event 

Sampling  & Analysis  Plan; 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 
Purpose:  Sample  and  Data  Collection 

Date:  November  4.  2015  Arrival  Time:  '7-  a o Departure  Time:  i^>0'0 

Team  members/responsibilides: . 

0\c»V/’^C  * 

W'eather  (Description)  Wind:  (Direction  and  Speed) 

c Temperature:  'c^  F Humidity:  <«?7  % ^ 

h»~»^  ' @ I L-'  mph 

Radiation  detection  equipment  used:  modePserial  number/calibration: 

Ludlum  Model  2221  & 44-10  Detector/2 18595  & PR231843/Octoher  20, 2015  ) TpoT~ 

Time: t7:  i1J,B  I \ il 

Reading: lootf  ~ng>  ~ tpyU-T  !>o^  l3'7((g 

I I Ludlum  Model  2221  & 43-5  Detector/156999&PR155892/August  8,  2015 

Time: 

/Reading: 

i \/\  Ludlum  Model  lOA/  2fll916/Junc  25.  2015 

Range  of  Readings: -0  15'  H /L  A'  / 

Sample  Collection  Log  Information 

Sample  location  description: 




l3'7((g 


S'-* 


Odors  Present:  es  )or  No  Ilf  Yes  Please  Describe: 


: I— (-vti 


Collection  equipment: 
Sampler's  name(s): 


ID  Number 


Sample 

Date/Time 

Sample  Type 

Sample 

Matrix 

Sample 

Descript. 

GPS  Coord. 

■feiT.  3C> 

(^*-V> 

Vot  1/ 

Analytes  Requested  & 
Preservative  if  used 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  I^ake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  201 5 


Purpose:  Sample  and  Data  Collection 


Date:  November  5.  2015  Arrival  Time:  lo-  P'S  Departure  Time: 


Team  members/responsibilities: 


Weather  (Description) 
It- 


Temperature  ivV'F 


fiumidit)':  7*7  % 


Wind:  (Direction  and  Speed) 
S£-  @ 7 mph 


Radiation  detection  equipment  used:  modePserial  number/calibration: 

K I Ludlum  Model  2221  & 44-10  Detector/2 1 859S  & PR23l?{43/Octnher  20.  2niS  y k- - 

' ' ' ' I I , , 


n 


Time: 

1 0 

10  

Reading; 

mmm 

Time: 


I /Reading: 


TZf^ 


^ Ludlum  Model  19A/  201916/June  25, 2015  5-  lo 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description: 


Odors  Present:  or  No 


If  Yes  Please  Describe: 

*- — xJl  Ti 


Collection  equipment:  ^ 


Sampler's  name(s): 


ID  Number 


Sample 

Date/Time 


Sample  Type 


Sample 

Matrix 


Sample 

Dcscript. 


GPS  Coord. 


Analytes  Requested  & 
Preservative  if  used 


to*ro 


(9<9K> 


ovc'tr.t 


^ ^ t.Z^, 

TJv.dj-'v  A(pu>  iVAi.- 
Fb 


v.ivA,toiiUc5  S^*! 


<^Olt 


Sample  Event  Log  Information 

Project : West  Lake  Landfill  Vicinity  Sampling  Event 

Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 
Purpose:  Sample  and  Data  Collection 

Date:  November  5. 2015  Arrival  Time:  I ! Departure  Time:  H'> 


Date:  November  5. 2015  Arrival  Time:  [f^ 
Team  members/responsibilities: 

Weather  (Description)  _ 


*-  S.-  C tZ-'e-  c 

\ O >- 


Vt- 


Temperature.^^ F Humidity:  % 


Wind:  (Direction  and  Speed) 

S @ ^ y mph 


Radiation  detection  equipment  used:  model/serial  number/calibration: 

I I Ludlum  Model  2221  & 44-10  Detector/218595  & PR231843/October  20. 2015 

Time: 

Reading: 

I I Ludlum  Model  2221  & 43-5  Detector/1 56999&PR1S5892/August  8, 2015  

Time: 

Reading: 

I 1 Ludlum  Model  \9AJ  201916/June  25.  2015 

Range  of  Readings:  

Sample  Collection  Log  Information 

Sample  location  description:  T C-w  .>■•>  A SjS  v - 


Odors  Present:  Yes  or  If  Yes  Please  Describe: 

Collection  equipment:  ^ ^ • OvsU~*^  OVo  v ^ 


Sampler's  name(s): 

ID  Number 


Sample  Sample  Sample  „ . Analytes  Requested  & 

Sample  T)pe  GPS  Coord.  ’ 


Date/Time 


Matrix  I DescripL 


Preservative  if  used 
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Sample  Event  Log  Information 

Project : West  Lake  Landfill  Vicinity  Sampling  Event 

Sampling  & Analysb  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


i Purpose:  Sample  and  Data  Collection 


Date:  November  5. 2015  Arrival  Time:  Departure  Time: 

Team  members/responsibilities: 

Weather  (Descriptioii) 

Temperature:  CgSiF 

Humiditv:  Ic^  % 

Wind:  (Direction  and  Speed) 

'?>  (Sl  VZ?  mnh 

Radiation  detection  equipment  used:  model/serial  number/calibration:  | 

□ 

Ludlum  Model  2221  & 44-10  Detector/218595  & PR231843/October  20, 2015  | 

Time: 

Reading: 

Ludlum  Model  2221  & 43-5  Detector/1 56999&PR155892/August  8, 2015  | 

Time: 

in 

Reading; 

Ludlum  Model 

19A/ 201916/June  25, 2015  | 

Range  of  Readings: 

Sample  Collection  Log  Information 

Sample  location  description:®'^  Stout.  "bt-j' 

Odors  Present:  Yes  or  No 

If  Yes  Please  Describe: 

Collection  equipment:  ^ 

^VoVbS 

Sampler's  name(s): 

n)P 

ID  Number 

Sample 

Dale/Time 

Sample  Type 

Sample 

Matrix 

Sample 

Descript 

GPS  Coord. 

Analytes  Requested  & 
Preservative  if  used 
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Sample  Event  Log  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


Arrival  Time:  i Departure  Time: 


Team  members/responsibilities: 

2-V't.  ■'■a— — 


Weather  (Description) 

iP- 

Temperature:  t»^i  F 

Humidity:  % 

Wind:  (Direction  and  Speed) 

® • 2>  mnh 

Radiation  detection  equipment  used:  model/serial  number/calibration: 

Ludlum  Model  2221  4&  44-10  Dctector/2 18595  & PR231843/October  20, 2015 


Time: 


Reading: 


Ludlum  Model  2221  & 43-5  Detector/1 56999&PR1 55892/August  8, 2015 


Time: 


Readin 


Ludlum  Model  19A/  201916/June  25, 2015 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description:  . >ve^  eJt/w 


Odors  Present:  Yes  or  No  If  Yes  Please  Describe: 


Collection  equipment:  <vvA  Vp  i ^ 


Sampler's  name(s): 


ID  Number 


C-Qw-'e-^ 


Sample 

Date/Time 


Sample  Type 

Sample 

Matrix 

Sample 

Dcscript 

G 

"^1 

OVO^/~ 

Analytes  Requested  & 
Preservative  if  used 
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Sample  Event  Loe  Information 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  5. 2015  Arrival  Time:  Departure  Time: xt 


; Team  members/responsibilities:  , ^ ^ 


Weather  (Description) 

Temperature:  (°7f 

Humiditv;  "7^  % 

Wind:  (Direction  and  Speed) 

S f3!  /o  mph 

Radiation  detection  equipment  used:  modePscrial  number/calibration: 

Ludlum  Model  2221  & 44-10  Detector/218595  & PR23 1843/October  20, 2015 


Time: 


Readin 


Ludlum  Model  2221  & 43-5  Detcctor/156999&PR155892/August  8, 2015 


Time: 


Readin 


Ludlum  Model  19A/  201916/June  25,  2015 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description:  3'S  iSZ, 

H*?j'.'T\/t,r  0>nU  W ^ A'C* XT)'  Vt>  V*c,  su. 

Sc  )ti^  \ Atvest-  Ow-o~^  - ii>>V  f 


\ Si 

- »>>V  Av-  K 


Odors  Present:  or  No  If  Yes  Please  D 

Collection  equipment: 

Sampler's  name(s):  , f>  /i,c. 

XPAc / £■&  ec>  <i^ 

ilSA  s. 


If  Yes  Please  Describe:  ►'CcA  - t'CDiS.'v,,, 


wp\»-<E— . , 

— 'O'J-J'  . 


ID  Number 


Sample  o.__|,Tvne  Sample  Sample  Aaalytes  Requested  & 

>ate/rime  Sample  Type  ^ GPS  Coord.  Presen  ,Uve  if  used 


Date/Time 

"A'/-' 

f 


Preserv  ative  If  used 

{?o. 

fl^a-4-a*.  . Pi* 


38 


Sample  Event  Log  Informalion 


Project : West  Lake  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3, 2015 


Purpose:  Sample  and  Data  Collection 


Date:  November  5, 2015  Arrival  Time:  Departure  Time:  i 7,^ 


Team  members/responsibilities: 

• Cv>s>.> oVvkj"-,  ^ 


Weather  (Description) 


Temperature; 


Humidity: 


Wind;  (Direction  and  Speed) 
@ ^ 2>  mph 


Radiation  detection  equipment  used:  model/serial  number/calibration: 


Ludlum  Model  2221  & 44-10  Detector/21859S  & PR231 843/October  20, 2015 


Time: 


I U'-O*^ 


Reading:  *T&&o  

I I Ludlum  Model  2221  & 43-5  Detector/1  S6999&PR1S5892/Aiiynst  8.  2015 


Time: 


Reading: 


I j Ludlum  Model  lOA/  201916/June  25, 2015 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description: 


kn  S VVLL 

Odors  Present: 


If  Yes  Please  Describe: 


Collection  equipment:  5\x,Xf  ^ U/ 


Sampler's  name(s): 


ID  Number 


Sample 

Date/Time 


Sampk  Type 


Sample 

Matrix 


Sample 

Descript 


GPS  Coord. 


Analytes  Requested  & 
Preservative  if  used 


J,  6ra)D 


^Ld. 


X>'^  <5w>>V’ 


X-rvTU.,  &«•.»>  Al[*« 


dt 


PoX* 


Vo  "•  n<>s*'Wjg'^A 


it;  o 


ijO 


C>''-  o< 


n 


Tohtl  lA  J ^ Z^t> 


iT-otf 


aw 


<JL, 

(yvtf  A ^ dKlt  ^ 
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Sample  Event  Log  Information  


Project : West  l^e  Landfill  Vicinity  Sampling  Event 


Sampling  & Analysis  Plan: 

West  Lake  Landfill  Radiological  Survey  and  Sampling  Plan,  November  3,  2015 


Purpose:  Sample  and  Data  (’olicction 


Date:  November  6.  20 1 5 Arrival  Time:  tS  Departure  Time: 


Team  menibers/responsibilities: 


G\\e5VRXp 


Weather  (Description)  -yti 

Suv/Wn  Temperature :PvJ  F Humidity:  j I % 


Radiation  detection  equipment  used:  model/serial  iiumber/calibration: 


Lndlum  Model  2221  & 44-10  Detector/218595  & PR231843/Octobcr  20,  2015 


Time: 


Readin 


Ludlum  Model  2221  & 43-5  l)etector/156999&PR155892/August  8,  2015 


Reading: 


] I Ludlum  Model  19A/  201916/.lune  25, 2015 


Range  of  Readings: 


Sample  Collection  Log  Information 


Sample  location  description:  13.-  ^ c'  t \ i 

iooxtiOYi  SW  wocosid 

omo.  “XA'to  Lafci!  k\»vi3  Daw?  iworiaA 


OAfl-a  Latte  Ua«y\ 


Collection  equipment: 

3pL\+  spoon  ' 


Sampler's  name(s): 

See  Team  iTemLierf) 


lal< 


ID  Number 


Sample  „ . Sample 

Datr/Time  S«“P''T>Pe 


Analytes  Requested  & 
Preservative  if  used 


Gno^S/S 
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Appendix  E:  MDNR  Meteorological  Data 


Bridgeton  Sanitary  Landfill 
Hourly  Average  Meteorological  Data 


Date  and  Hour 

Avg.  Temp. 
(Degrees  F) 

Avg.  Wind  From 
(Directional  Degrees) 

Avg.  Wind  From 
(Cardinal  Direction) 

Avg.  Wind  Speed 
(Miles  per  Hour) 

Avg.  Relative 
Humidity  (Percent) 

11/4/2015  10:00 

64.02 

196.00 

ssw 

2.91 

79.97 

11/4/2015  11:00 

65.77 

176.00 

5 

3.54 

75.38 

11/4/2015  12:00 

68.23 

165.00 

5 

3.63 

70.07 

11/4/2015  13:00 

70.19 

152.00 

5 

2.68 

66.48 

11/4/2015  14:00 

72.33 

144.00 

SE 

3.52 

62.31 

11/4/2015  15:00 

70.32 

148.00 

5 

4.05 

67.13 

11/4/2015  16:00 

68.82 

147.00 

5 

3.72 

71.68 

11/4/2015  17:00 

66.80 

142.00 

SE 

2.44 

77.56 

11/4/2015  18:00 

65.94 

146.00 

SE 

2.45 

80.70 

11/4/2015  19:00 

66.77 

156.00 

5 

4.41 

77.52 

11/4/2015  20:00 

66.45 

166.00 

5 

4.00 

76.87 

11/4/2015  21:00 

67.55 

170.00 

5 

4.13 

69.37 

11/4/2015  22:00 

67.55 

174.00 

5 

5.18 

67.88 

11/4/2015  23:00 

67.38 

179.00 

5 

4.48 

65.28 

11/5/2015  0:00 

66.99 

173.00 

5 

3.49 

64.26 

11/5/2015  1:00 

65.55 

160.00 

5 

1.97 

65.86 

11/5/2015  2:00 

63.53 

150.00 

5 

1.93 

70.78 

11/5/2015  3:00 

65.07 

195.00 

SSW 

4.25 

67.72 

11/5/2015  4:00 

64.12 

154.00 

5 

2.33 

70.79 

11/5/2015  5:00 

61.72 

156.00 

5 

2.00 

77.73 

11/5/2015  6:00 

62.00 

155.00 

5 

2.77 

80.12 

11/5/2015  7:00 

62.84 

145.00 

SE 

2.94 

79.93 

11/5/2015  8:00 

64.70 

164.00 

5 

5.82 

76.83 

11/5/2015  9:00 

66.56 

180.00 

5 

6.79 

74.69 

11/5/2015  10:00 

67.43 

172.00 

5 

5.08 

74.17 

11/5/2015  11:00 

67.53 

183.00 

5 

4.79 

76.21 

11/5/2015  12:00 

65.88 

192.00 

SSW 

5.57 

84.84 

Bridgeton  Sanitary  Landfill 
Hourly  Average  Meteorological  Data 


Date  and  Hour 

Avg.  Temp. 
(Degrees  F) 

Avg.  Wind  From 
(Directional  Degrees) 

Avg.  Wind  From 
(Cardinal  Direction) 

Avg.  Wind  Speed 
(Miles  per  Hour) 

Avg.  Relative 
Humidity  (Percent) 

11/5/2015  12:00 

65.88 

192.00 

5SW 

5.57 

84.84 

11/5/2015  13:00 

65.65 

182.00 

S 

6.23 

86.68 

11/5/2015  14:00 

65.75 

176.00 

S 

5.50 

86.92 

11/5/2015  15:00 

64.99 

170.00 

5 

7.91 

89.05 

11/5/2015  16:00 

64.81 

173.00 

S 

7.19 

89.80 
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Appendix  F : Field  Book  Notes 


^ f I 

OddO-  * ^ ^ ^ 

iL  i J^*  ^ /- 

9,50  _ ;2pRVll<'5  Vidc^je/S^^ 

Rvspo) • lojvi. . - - -- 


..A-i^f—  j — L ' — , — 


fWsV-  _ «|<W:1?^"'  I __.  ■ _j_ 

ff\^u  I 

. I L 

Ali>v  Oi'rV  C<f)lht>),_m.Ti!S 

■ n ..  ! J,  . £>/ 


.-I-  

< A-  <^- 

J3  - Wll-piw:.  ^ ^- 
C-' 2,Z: 


<ii:v.to 


ctiA  VYV.P>MV7;^i_' 

1 I'Virtii-  (29.-..'“  .1" 

/>1mL  0 ( 3&"  ‘4  CtTTV-: 

7 Tin  iO.O"To‘’2(p  '??fe-  T“ 

J l-f  — 

f5l3f  Pvc^ic  Dt^3  'B  ^ 

_..)*  cn^  ._  ^j  i6"  9S.  T I _ 

.^4_.L__.  .^yA)..010*^M4«  , 


, _pa/ui ; 


•y»n-  4- 


niit^a  y\\^  (i,  .'v_^9--Vb 


«^V-\ 

j)W«.  4^sf  cr^  Res-tU.  \ci>JJ<X-  J 


I -:  “I 


■ ' : _ D0 / - ^ 

■ __  ' ! J J J .1  ^ i -! -^  - ■■  l ' ' 

lS4l  D0S£>  - (noas^  - ^ - ^:  (\  .-Q^^A- 

'--■■  ■'■■  "r  ',  _.  _■  , 4-  jL^p^y^ y\  — , ‘^■■ 

I3-,5C^  O05L 

-;  — ■-  r'''T~'lii  LI  Lu!-''- ■ -)  1 

|4:OS  D(^2f^  ' -4  !-  ! -:4  y 

- ,.  Jt.  -l fUp  <Ol)V^,  'cp^^  'Mi  I , 


Ub  ~ |-l' 

■ j • ?.  Tftia^  Hy/  ^ 8- 
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7fl 


ll-'i/l-i  Oi’J.'f'  lO^ s V V- »u-«  'J^— 
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